Chromophore configuration of pharaonis phoborhodopsin and its isomerization on photon absorption.
The configuration of the retinylidene chromophore in pharaonis phoborhodopsin (ppR) and its changes during the photoreaction cycle were investigated by means of a chromophore extraction method followed by HPLC analysis. The ppR has an all-trans chromophore, and unlike bacteriorhodopsin, it exhibits no dark isomerization of the chromophore. Irradiation of a ppR sample in the presence of 10 mM hydroxylamine, at which concentration a negligible amount of ppR was bleached, caused the formation of 90% 13-cis- and 10% all-trans-retinal oximes. Because the ppR sample under the continuous irradiation was a mixture containing original ppR, ppRM, and a small amount of ppRO, the above results showed that the chromophores of ppRM and ppRO are in a 13-cis form and an all-trans form, respectively. Therefore, the all-trans chromophore of ppR is isomerized to the 13-cis form on photon absorption, and it is thermally reisomerized to the all-trans form on the conversion process from ppRM to ppRO. The extracted retinal oximes from ppR and ppRO were mainly the 15-syn form, while that from ppRM was mainly the 15-anti form. This fact indicated that the attack of hydroxylamine on the chromophore is stereoselective owing to the unique structure of the chromophore binding site near the Schiff base region of the chromophore.